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, * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This docviment has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the metallic gasket used in order to prevent the 
leakage of a fluid in the ultra-high-vacuum device used with semiconductor fabrication machines and equipment, 
a nuclear device, etc. 
[0002] 

[Description of the Prior Art] Conventionally, in semiconductor fabrication machines and equipment, various 
kinds of metallic gaskets for the purpose which acquires high airtightness are used. Among these, generally a 
metal hollow O ring gasket fabricates metallic pipes, such as stainless steel and Inconel, by bending etc. in the 
shape of a ring, and is manufacturing them by welding the both ends mutually. A metal ring deforms the metal 
hollow O ring gasket of this structure by giving the strong clamping pressure force, and a good seal is obtained. 
[0003] However, such a metal hollow O ring gasket As mentioned above, in order to manufacture by welding 
mutually the both ends of the metallic pipe which carried out bending to the shape of a ring. Usually, in order that 
the weld flash in the case of welding may remain in the inside-and-outside section of a pipe and may carry out 
deletion of the outside weld flash by cutting, polish, etc.. When used for the application of which the compressive 
strength of a weld and other parts may become an ununiformity, and an ultra-high vacuum is required from the 
thickness of a pipe becoming thin somewhat when it binds tight, leakage may occur from the weld to which 
thickness became thin. 

[0004] Moreover, when the path size of a gasket is the minimum which is about 10mm, there is also fault that the 
bolt of the high intensity which there is a problem that bending and welding are difficult, and can give the strong 
clamping pressure force is required. 

[0005] Therefore, as shown in drawing 8 , in order to bend, process and manufacture a metal plate or a metal 
tube, there is no weld, and the abbreviation C typeface-like metal C ring gasket G5 is used for the cross section 
where shaping of small path size is also easy. 

[0006] Moreover, the metal ring gasket G6 of the shape of a typeface of Abbreviation K is used for what put in 
the coil spring etc. into said metal C ring gasket, and enlarged the amount of restoration, and the cross section 
which carries out cutting of the metal tube and manufactures it as shown in drawing 9 . 
[0007] 

[Problem(s) to be Solved by the Invention] Although especially the metal ring gasket mentioned above has been 
used in gas supply Rhine in semiconductor fabrication machines and equipment, in order to miniaturize this gas 
supply Rhine now, the motion standardized as an integration gas system is advanced in SEMI (Semiconductor 
Equipment and Materials International). As a property of the gasket used for this integration gas system, in 
addition to whenever [ below 1x10-1 1 Pa and m3/secHe / ultra-high- vacuum ] being maintainable, even if it 
exchanges gaskets 20 times or more by the same flange, it is required that a seal should be possible. Although a 
gasket is put in and it fixes with a bolt among each part articles, such as a flange which constitutes a gas 
passageway from this integration gas system, a bulb, and a filter, since the path of a bolt is thin and the big force 
cannot be applied to a bolt, the metallic gasket is expected reduction of the bolting force required for a seal. 
[0008] On the other hand, as JP,6-5621 1,B showed to drawing 10 , aiming at reduction of the bolting force 
required for a seal is performed by connoting the metal spring 3 inside metallic coating 1 and 2, and using the 
metallic gasket which formed the projection 4 with an annular triangle cross section in the hoop direction of a 
back face used as the sealing surface of metallic coating. 

[0009] However, although said metallic gasket G7 with a projection has secured seal nature by generating a 
concentrated load in the triangle crowning of the annular projection 4 at the time of use Too much concentrated 
load occurs in early stages of compression, and a blemish attaches and becomes empty to the sealing surface of 
the flange which serves as a partner side by that cause. When repeating and using a flange,-anxiety is not only in 
seal nature, but since said projection 4 will be crushed in an ununiformity if the piece bundle of the gasket is 



http://www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejje 



03/22/2004 



Page 2 of 4 

carried out, the difference of planar pressure distribution becomes large, and it may be imable to secure seal 
^ nature. 

[0010] Moreover, since said metallic gasket G7 with a projection has a possibility that a foreign matter may 
adhere to the metal spring 3 when grinding the metallic-coating section in order to process projection 4, after 
carrying out metallic coating 1 and 2 to a metal spring, polish is difficult and it poses a problem that it is difficult 
to manage the surface roughness on the front face of a gasket. 

[001 1] This invention is made in order to cancel the trouble of the above conventional metallic gaskets, its 
bolting force required for a seal is low, and it sets it as the main purpose to offer the gasket in which a seal is 
possible, even if it maintains whenever [ below 1x10-1 IPa and m3/secHe / ultra-high-vacuum ] and exchanges 
gaskets repeatedly by the same flange. 
[0012] 

[Means for Solving the Problem] this invention persons have found out that the seal nature at the time of a piece 
bundle becomes remarkably good by examining the cross-section configuration of a projection, as a result of 
inquiring wholeheartedly and performing experiment, FEM analysis, etc. This invention was completed based on 
the knowledge mentioned above, and the metallic gasket by invention of claim 1 In the annular metallic gasket 
used as side the configuration of U characters to which a cross section has opening in a periphery side The 
projection of at least one annular parabolic edge section is prepared in the hoop direction of two flat sealing 
surfaces in contact with a flange which face, and let it be a summary to position the center of a crowning of said 
annular projection within the limits of the thickness tO of the center of a gasket. 

[0013] Moreover, the metallic gasket by invention of claim 2 makes it a summary for the cross section of said 
projection to be 2 0.005-0.2mm. 

[0014] Furthermore, the metallic gasket by invention of claim 3 makes it a summary for the height of said 
projection to be 0.3mm or less. 

[0015] And let it be a summary to be made smaller than the thickness tO of the center of a gasket larger [ the 
metallic gasket by invention of claim 4 ] than the distance across vee of the opposite side by the distance across 
vee by the side of the gasket body of said projection. 

[0016] As a metallic material used for the metallic gasket of this invention, although the thing which made 
metallic materials or those front faces, such as stainless steel and Inconel, plate or vapor-deposit elasticity metals, 
such as nickel, can generally be used, here SUSS 16L which is excellent in corrosion resistance when using it by 
semiconductor industry, and its vacuum duplex dissolution material, The single ingredient of austenitic stainless 
steel like three-fold vacuum dissolution material (ingredient which performed the dissolution/refinement in two - 
3 times and a vacuum in order to reduce various kinds of chemical entities leading to contamination) is desirable. 
[0017] Moreover, although a projection part is fabricated after a cross section manufactures to the gasket of a side 
the configuration of U characters by bending from a metal or a metal tube, and fabricating in side the 
configuration of U characters by processing etc. as the processing approach of the metallic gasket of this 
invention, or carrying out cutting of the bore and side face of a metal tube This projection part can be formed by 
approaches, such as a die forging which is based on the method of machining the common knowledge which 
excises ingredients, such as turning, a milling, and grinding, or does not excise an ingredient at all. 
[0018] 

[Embodiment of the Invention] In the annular metallic gasket Gl which serves as side a configuration of U 
characters to which the cross section produced by cutting has opening in a periphery side as a desirable gestalt of 
operation of this invention as shown in drawing 1 A bore is set to thickness tl=0.3-0.5mm of the part which 
touches H in D2 and height and touches [ outer diameter / Dl and ] t0=0.4 and a partner side in thickness. Form 
the projection al of one annular parabolic edge section in a bore side, and the center of a crowning of projection 
al is made into 100 - 130% of location of a bore. It constitutes in distance-across-vee Wl=0.2-0.6nim by the side 
of the gasket body of said projection al, distance-across- vee W2=0.1 -0.2mm of the opposite side, and height of 
h= 0.1 -0.2mm of projection al. 

[0019] Furthermore, as said projection part, two annular projections al and a2 of the same parabohc edge section 
as a sealing surface may be formed, and as shown in drawing 3 , it is good [ the cross-section configuration of a 
projection ], as shown in the metallic gasket G2 of drawin g 2 as for that to which a trapezoid comer makes R. 
[0020] Here, as shown in drawin g 4 , the height of a projection formed the projection al of drawin g 1 , and the 
projection a3 of the same triangle cross section, and about annular metallic-gasket G3 made into the same 
configuration as drawing 1 , and the metallic gasket Gl of drawing 1 , parts other than a projection performed 
FEM analysis at the time of a piece bundle, and searched for planar pressure distribution of the gasket. 
[0021] Planar pressure distribution near the projection part of the gasket of the configurations of drawing 1 and 
drawing 4 is shown in drawing 6 and drawing 7 , respectively. In drawing 6 - drawing 7 , a shadow area 
expresses the cross-section configuration when a gasket being bound tight, and the curvilinear part shows planar 
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pressure distribution in the condition. Although planar pressure with the high part into which, as for the thing of a 
J triangle cross section, the projection a3 of drawing 4 is previously compressed by projection annular when a 
piece bundle is carried out is obtained, the part compressed later is obtained only by low planar pressure. On the 
other hand, it is thought that both the part into which, as for the thing of a parabolic edge section, the projection 
al of drawing 1 is compressed previously, and the part compressed later serve as high planar pressure, almost 
uniform planar pressure distribution is acquired and good seal nature can be maintained. It is more desirable for 
the comer of the parabolic edge section of a projection to give R, as shown in drawing 3 . Since it concentrates on 
the part that a comer is an acute angle and a load is applied, it is because the planar pressure in a sealing surface 
tends to become an ununiformity. 

[0022] When the cross-sectional area of said projection is two or more [ 0.01mm ] and it binds tight by the flange 
here, the planar pressure by projection becomes high, the seal of it becomes possible the early stages of 
compression, but if compressed further, in order to crush a projection and to touch on the whole surface, what 
shows good seal nature is presumed. On the other hand, since a projection is not completely crushed even if it 
will compress a gasket, if the cross section of a projection becomes two or more [ 0.2mm ], the area of a contact 
part with a flange is small, and leakage occurs easily by gap of a flange etc. 

[0023] And since it becomes easy to buckle a projection at the time of a piece bundle when the height of a 
projection is larger than 0.3mm, as for the height of this projection, it is desirable to be referred to as 0.3mm or 
less. Moreover, about the location of a projection, when the distance across vee by the side of a gasket body 
makes it smaller than the thickness tO of the center of a gasket, even if deformation of a gasket body is arranging 
a projection, and stops being able to buckle in little location more easily and a piece bundle is carried out to it, the 
gasket excellent in seal nature is obtained. 
[0024] 

[Example] Hereafter, although the example of this invention is explained concretely, this invention is not limited 
to an example. 

Example 1 example 1 cuts the outer-diameter phiS.Omm round bar which consists of a metal made from 
SUS316L in die length of 1.7mm. By cutting Outer-diameter D2=phi7.2mm, the bore D of 1= 4.6nmi, height of 
H= 1.7mm, The thickness tl=0.35mm gasket body of the part which touches thickness t0=0.45 of a center and a 
partner side is made. The projection al of one annular parabolic edge section is formed in a partner side and the 
touching field, the center of a crowning of projection al is made into a phi5.2mm location, and the metallic 
gasket Gl which shows the distance across vee by the side of the gasket body of said projection to 0.4mm and 
drawing 1 which set 0.1mm and height h of a projection to 0.2mm for the width of face of the opposite side is 
obtained. Then, armealing and electrolytic polishing are performed to this metallic gasket Gl, and the metallic 
gasket of surface hardness 128Hv is obtained. 

[0025] Example 2 example 2 is produced by the same approach as an example 1, and the outer-diameter 
phiS.Omm round bar is cut in die length of 1 .7mm. By cutting Outer-diameter D2=phi7.2mm, the bore D of 1= 
4.6mm, height of H= 1.7mm, The thickness tl=0.35mm gasket body of the part which touches thickness t0=0.45 
of a center and a partner side is made. The projection al of one annular parabolic edge section is formed in a 
partner side and the touching field, the center of a crowning of projection al is made into a phiS.Omm location, 
and the metallic gasket Gl which shows the distance across vee by the side of the gasket body of said projection 
to 0.4mm and drawing 1 which set 0.1mm and height h of a projection to 0.2mm for the width of face of the 
opposite side is obtained. Then, armealing and electrolytic polishing are performed to this metallic gasket Gl, and 
the metallic gasket of surface hardness 130Hv is obtained. 

[0026] Example 3 example 3 is produced by the same approach as an example 1, and the outer-diameter 
phiS.Omm round bar is cut in die length of 1 .7mm. By cutting Outer-diameter D2=phi7.2mm, the bore D of 1= 
4.6mm, height of H= 1.7mm, The thickness tl=0.35mm gasket body of the part which touches thickness t0=0.45 
of a center and a partner side is made. The projection al of one armular parabolic edge section is formed in a 
partner side and the touching field, the center of a crowning of projection al is made into a phiS.Omm location, 
and the metallic gasket Gl which shows the distance across vee by the side of the gasket body of said projection 
to 0.4mm and drawing 1 which set 0.3mm and height h of a projection to 0.2mm for the width of face of the 
opposite side is obtained. Then, annealing and electrolytic polishing are performed to this metallic gasket Gl, and 
the metallic gasket of surface hardness 12SHv is obtained. 

[0027] The example 1 of example of comparison 1 comparison is produced by the same approach as an example 
1, and the outer-diameter phiS.Omm round bar is cut in die length of 1.7mm. By cutting Outer-diameter 
D2=phi7.2mm, the bore D of 1= 4.6mm, height of H= 1.7mm, The thickness tl=0.3Smm gasket body of the part 
which touches thickness t0=0.45 of a center and a partner side is made. The projection a3 of one annular 
parabolic edge section is formed in a partner side and the touching field, the center of a crowning of projection a3 
is made into a phiS.Omm location, and metallic-gasket G3 as shows the width of face of a projection pars basilaris 
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ossis occipitalis to drawing 4 which set 0.2mm and height h of a projection to 0.2mm is obtained. Then, 
u armeaUng and electrolytic polishing are performed to this metallic-gasket G3, and the metallic gasket of surface 
hardness 126Hv is obtained. 

[0028] The example 2 of example of comparison 2 comparison is produced by the same approach as an example 
1, the outer-diameter phiS.Omm round bar is cut in die length of 1 .8mm, and the metallic gasket G4 shown in 
drawing 5 without the projection set to thickness tl=0.35mm of the part which touches thickness t0=0.45 of 
outer-diameter D2=phi7.2mm, the bore D of 1= 4.6mm, height of H= 1.8mm, and a center and a partner side by 
cutting is obtained. Then, annealing and electrolytic polishing are performed to this metallic gasket G4, and the 
metaUic gasket of surface hardness 132Hv is obtained. 

[0029] In order to compare the seal nature of the metallic gasket of the above-mentioned examples 1-3 and the 
examples 1-2 of a comparison, the seal trial was performed using the helium leak detector shown in drawing 1 1 . 
In this trial, it equipped with a flange Fl and two gaskets G which serve as a specimen among F2, the mounting 
torque of four bolts Bl-Bl, B-2 - B-2 was bound tight gradually every O.lNm /to a vertical angle, the leakage test 
of helium was carried out, and it asked for the mounting torque (usually seal possible torque) which leakage 
becomes below 1x10-1 1 Pa and m3/secHe. Next, the mounting torque of two bolts Bl was bound tight with 
5Nm/a book, and the mounting torque of remaining two bolt B-2 was bound tight gradually every O.lNm /, and it 
asked for the mounting torque at this time (piece bundle seal possible torque) continuously (piece bundle seal 
trial) until leakage became below 1x10-1 IPa and m3/secHe. Furthermore it equipped with two gaskets, mounting 
torque was bound tight with 5Nm/a book, the seal trial was carried out, and the count of a repeat until leakage 
occurs was measured. The result is shown in Table 1. 
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[0031] Compared with that in which the example of this invention with the projection of a parabolic edge section 
does not have a projection, bolting seal possible torque was low, piece bundle seal possible torque was low 
compared with the thing with the projection of a triangle cross section, and it was usually admitted that the count 
of a repeat increased so that clearly from Table 1. It was checked from this that the seal engine performance of 
the metallic gasket of this invention is improving remarkably. 
[0032] 

[Effect of the Invention] As explained in full detail above, since a cross section is axial symmetry, the metallic 
gasket by this invention has the uniform planar pressure part of a circumferencial direction, and the seal nature at 
the time of a piece bundle becomes good. Moreover, the metallic gasket by this invention can make the bolting 
force required for a seal small by lessening a contact part with a flange face in early stages of compression by 
preparing the projection part of a parabolic edge section in a partner side and the touching field. Moreover, the 
cross section of a projection part is a trapezoid, and an unusual concentrated load does not generate it in early 
stages of compression in order to contact a flange face at a flat surface. For this reason, a blemish cannot be 
easily attached to a flange face, and even if it uses it for ultra-high-vacuum devices, such as semiconductor 
fabrication machines and equipment, repeatedly, the effectiveness that the good seal nature below 1x10-1 1 Pa and 
m3-/secHe is maintainable is acquired. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metallic gasket characterized by preparing the projection of at least one annular parabolic edge 
section in the hoop direction of two flat sealing surfaces in contact with a partner side which face in the annular 
metallic gasket used as side the configuration of U characters to which a cross section has opening in a periphery 
side, and positioning the center of a crowning of said annular projection within the limits of the thickness tO of 
the center of a gasket. 

[Claim 2] The metallic gasket according to claim 1 characterized by the cross section of said projection being 2 
0.005-0.2mm. 

[Claim 3] The metallic gasket according to claim 1 to 2 characterized by the height of said projection being 
0.3nim or less. 

[Claim 4] The metallic gasket according to claim 1 to 3 characterized by making more greatly than the distance 
across vee of the opposite side distance across vee by the side of the gasket body of said projection smaller than 
the thickness tO of the center of a gasket. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the metallic gasket in which one example of this invention is 
shown. 

[Drawing 2] It is drawing of longitudinal section of the metallic gasket in which other examples of this invention 
are shown. 

[Drawing 3] It is the expanded sectional view of the projection part of the metallic gasket of this invention. 
[Drawing 4] It is drawing of longitudinal section of the conventional metallic gasket shown as an example of a 
comparison. 

[Drawing 5] It is drawing of longitudinal section of the conventional metallic gasket shown as an example of a 
comparison. 

[Drawin g 6] It is the planar pressure distribution map of the projection part of the metallic gasket of this 
invention. 

[Drawing 7] It is the planar pressure distribution map of the projection part of the metallic gasket of the example 
of a comparison. 

[Drawing 8] It is drawing of longitudinal section of the conventional metallic gasket. 

[Drawing 9] It is drawing of longitudinal section of the conventional metallic gasket. 

[Drawing 10] It is drawing of longitudinal section of the conventional metalKc gasket. 

[Drawing 11] It is the schematic diagram of a piece bundle trial of a gasket. 

[Description of Notations] 

G The metallic gasket for a sample offering 

Gl, G2 Metallic gasket by this invention 

Fl, F2 Flange 

Dl Bore of a gasket body 

D2 Outer diameter of a gasket body 

H Height of a gasket body 

to Thickness of the central part of a gasket body 

tl Thickness of the part which touches the partner side of a gasket 

al, a2 Projection of a parabolic edge section 

Wl Distance across vee by the side of the gasket body of a projection 
W2 Distance across vee of the opposite side of a projection 
h Height of a projection 
Bl,B-2 Bolt 

1 Metal Spring 

2 Inside Cover 

3 Outside Cover 

4 Projection of Triangle Cross Section 
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DRAWINGS 




[Drawing 5] 
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[Drawing 6] 
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